In this paper we discuss a number of ways to define and measure the affordability of energy consumption, and we examine the emergence of energy poverty in Italy in the period from 1998 to 2011. The paper examines the eligibility criteria for claiming the benefits available to support energy consumption for vulnerable families and it identifies the potential beneficiaries. The study assesses the appropriateness of the eligibility criteria by comparing the population targeted by the policy with the population actually facing affordability problems. A simulation exercise, using the hypothetical scenario most likely to result in energy benefits being made available, shows that, regardless of the affordability index adopted, the provision of state energy benefits has little impact on fuel poverty.
Introduction
It is well-known that escalating energy prices have led to real and growing affordability problems for many utility customers even in advanced countries. These problems are likely to have been exacerbated by the recent financial crisis. There is also growing anxiety about the potential effect of policies aimed at countering climate change on the price consumers pay for energy and thus for most essential products.
As highlighted in a recent report of the EU Citizens' Energy Forum (Vulnerable Consumer Working Group, 2013), many EU governments have implemented different measures -ranging from specific government support to pay energy bills (i.e. social tariffs, benefits, discounts, delayed payments) to broader social security measures (i.e. general income and housing support) -in order to help low income households and other socially vulnerable groups. Consequently, the beneficiaries and the results of these measures may vary considerably from country to country.
1 However, the relevant information needed to assess these interventions is rarely made available, making it difficult to investigate their effectiveness.
There is a lively debate about the concept of affordability and the statistical indices used to assess fuel poverty, different approaches can produce quite different pictures of the situation as documented in the Hills Report (2012) . 2 Affordability criteria should be sensitive to changes in supply side variables (i.e. energy prices, technology, conditions of service) and, at the same time, they must take into consideration consumer needs and 1 In Belgium 8.5% of all residential customers have benefited from social tariffs in gas and electricity in 2012; in Italy, beneficiaries included about 600,000 households; in France 1,083,000 and 313,000 consumers benefited from social tariffs for electricity and gas, respectively (see Vulnerable Consumer
Working Group, 2013) . On the energy poverty policies in the EU see also Bouzarovski et al. (2012) preferences. This seems to be particularly complex, given the heterogeneity of household living conditions and composition.
This study aims to provide some evidence about the Italian experience. On the basis of our discussion on the pros and cons of the different affordability criteria, we look at the dynamics of the affordability issue in the Italian electricity and gas markets for the period 1998 to 2011 using the annual Surveys on Family Budgets (SFB). Gas and electricity are the main sources of home energy in Italy, where basically all households consume electricity and the share of households using natural gas for heating and/or cooking rose from 63.5% in 1998 to 76.5% in 2011. As expected, the results depend to a large extent on which measures are used. However, by any measure, electricity and gas unaffordability in Italy seems to be on the increase since 2007, accompanied by a remarkable reduction in household spending capacity.
The study then looks at the electricity and gas benefits scheme introduced in 2008 and designed to support low income households in Italy. We first investigate the extent to which the existing rules accurately identify the households with the greatest energy affordability problems, and we assess whether the policy would have been effective in reducing energy affordability problems if all eligible households had received the benefit.
Our analysis, based on data from the 2011 EU Survey on Income and Living Conditions (EU-SILC), highlights that the eligibility rules have several limitations: about 12.5% of the households in absolute poverty do not meet the criteria. Only 43%
of the households at risk of poverty and no more than 59% of those with affordability problems qualify for the benefits. The value of the benefits in 2011 was on average €68
for electricity and €92 for gas, corresponding respectively to 0.9% and 1.6% of the net income of the eligible households. If all those entitled had taken up the benefit, the total cost of the scheme would have been €409.9 million, equivalent to 0.026% of the GDP.
The amount of benefit available from the scheme and its failure to target households in need accurately means that even in the most favourable scenario the scheme has no significant impact on the affordability of gas and electricity, no matter what type of indicator is used to depict the phenomenon.
Methods
According to the Warm Homes and Energy Conservation Act (UK Government, 2000), a person is said to be in fuel poverty "if he is a member of a household living on a lower income in home which cannot be kept warm at a reasonable cost". This definition points to the different causes of fuel poverty i.e. low income, efficient home equipment, high energy consumption. Demographic circumstances, the nature of housing tenure and the heating system all matter in fuel poverty (Boardman, 1991 and 2010) . The complex interactions of these elements and their detrimental effects on the quality of life, social attainment and health, have been also investigated referring to the wider issue of "energy poverty" and evaluated through -at least -three main different approaches: i) the technical evaluation of home efficiency; ii) the households' perception of their energy needs; iii) the economic analysis of energy affordability (Bouzarovski, 2013) . In the present paper we adopt the latter approach and we present typical measures of affordability which are based on the incidence of energy spending on total expenditure or income. We then describe the relative new indicators which are based on the notion of residual income.
Affordability indices based on energy spending as a budget share
The notion of affordable energy consumption is based on the idea that it is undesirable that the expenditure on these basic goods exceeds a critical threshold:
beyond this limit, households presumably struggle in covering the costs and consequently ad hoc policies would be recommended. 3 The general idea is that energy consumption is part of an essential basket of goods which every household should be able to afford in order to have a "normal" standard of living in terms of heating conditions and use of household appliances. In practice, once policy makers have determined the level of the critical threshold, a household is considered to have an affordability issue for energy consumption if it exceeds that limit and it can then be said exhibit what the UK has labelled "fuel poverty" (DEFRA 2001 and 2007) . Accordingly, such households should be considered as part of the target population for which the benefits scheme was designed.
Within the class of indices based on budget shares, we distinguish different alternatives. In the UK, the level to consider is the expenditure needed to keep adequately warm the house, irrespectively of actual energy consumption. This approach allows one to identify those households that over-consume energy without needing to, as well as those that under-consume energy but that would need to consume more to live in an adequately heated home. The disadvantage of this approach is that it is particularly data demanding, as it requires an accurate estimate of households' energy 3 Some studies in economic literature have highlighted the idea that policy makers should consider essential levels of energy consumption -and more generally of public utility services -as a merit good and consequently address policies to support lower consumption (Hancock, 1993; Sandmo, 1983; Besley 1998 ).
needs given the characteristics of their accommodations. These data are available for representative samples of the population in the UK, and they are at the basis of the old and new fuel poverty measurements (see Hills, 2012) . When such data are unavailable, as in continental Europe, the actual level of energy expenditure is used to assess the affordability of energy consumption, which some authors refer to as "expenditure fuel poverty" (e.g. Bennett et al. 2002) In our view, such a concept of affordability cannot provide useful information on either the extent of the problem, or its depth. As for the former issue, it excludes from the definition of fuel poverty those households in absolute poverty that decide -because of economic constraints -to spend very little in utilities. Moreover, this approach can label as "fuel poor" some relatively well-off households that are characterised by high energy consumption.
Affordability indices based on residual income
A different way of measuring affordability stems from the observation that energy is not the only item essential for a decent life, and that spending on energy can become problematic where it leaves a household insufficient income to consume other goods or services. The indices presented in subsection 2.1 completely neglect this point.
The notion of "residual income" was first used to study problems of affordability in the field of housing economics (Thalmann, 2003) . Adapting this approach to energy consumption, we can say that there is a problem with energy affordability if the household does not have sufficient financial resources to fund a minimum level of consumption of other goods after paying bills for gas and electricity.
Note that this approach focuses on financial difficulties incurred as a result of the consumption of public utilities (Stone, 1993) . Moreover, it allows one to identify at least three types of households with affordability issues for which different types of interventions are suitable:
(i) Households unable to access the minimum amount of essential commodities and utilities: in this case, the problem of energy affordability can be alleviated by income support mechanisms which are not conditional on the actual level of consumption;
(ii) Households with limited income that over-consume: in this case, an appropriately targeted action should address the reason why this happens (preferences, technological constraints, inefficient equipment, etc.); (iii) Households whose consumption is below the minimum standard due to monetary or non-monetary constraints (e.g. lack of access to gas or electricity networks): in this case, interventions should first be aimed at removing these constraints.
We consider a household to be "residual income poor" if its residual income, defined as the difference between the total observed expenditure and the actual energy expenditure, is not sufficient to purchase the minimum bundle of non-energy goods and services which are considered necessary for a decent standard of living (x cp ). Whenever the actual expenditure for energy is lower than the minimum standard expenditure for energy (x up ) the household is instead classified as "under-consumers". The extent of the affordability problem is then measured by the fraction of residual income poor households in the population   With respect to the budget share approach, the residual income framework has the advantage of distinguishing between the different causes of fuel poverty (income poverty, over-consumption or under-consumption) and of assessing (through the poverty gap indices) the monetary transfer needed to support the households in need.
Both aspects are crucial in the design of effective policies aimed at alleviating the problem of fuel poverty.
The suggested residual income approach to affordability measurement can be compared with the "after fuel costs poverty" measure discussed by Hills (2011 We believe that as we consider the actual energy expenditure rather than fuel needs, spending less than the minimum standard is potentially a major concern because it indicates that the household is consuming less than what is considered necessary for a decent quality of life, where this standard is set in absolute (physical) terms. It may be the case that some of the under-users demand less energy because their accommodation and electric apparels are more efficient than standard ones, but at the same time the under-users include those families that when facing the "to heat or to eat" dilemma (Bhattacharya et al., 2003) choose to drastically reduce their energy expenditure (and at the extreme, to be disconnected). Given the potentially noisy signal provided by the under-users group, we treat the results for this group with caution and provide evidence on the possible causes of under-consumption.
Finally, we do not see any plausible reason to exclude any households in absolute poverty from the set of those facing energy affordability problems. Households in absolute poverty cannot afford the minimum standard of energy and of other goods at the same time. Supporting these families with social tariffs or energy benefits (or improving the efficiency of their accommodation) would help them reach the minimum standard of energy consumption and at the same time it would free resources for other essential goods. In this respect, we consider fuel poverty policies as part of a multi-facet strategy against poverty and material deprivation.
Results
We apply the affordability measures outlined in Section 2 to the consumption of electricity and gas in Italy; to this end, we need to follow two preliminary steps:
(i) Define the threshold ( u r ) above which the budget share indicates the presence of an affordability problem.
(ii) Set the level of the minimum standard expenditures for electricity and gas (x up ) and the other goods (x cp ).
Setting the minimum standards and the budget share thresholds
We set the values for the minimum expenditure of gas and electricity ( (ii) A "positive" approach, that looks at the balance sheets of households with low purchasing power and defines the maximum sustainable threshold (r u ) as the median value of the share of energy expenditure for the households in a state of relative poverty. This threshold is conditional on household size and geographical area and varies over time due to changes in relative prices and household consumption decisions.
(iii) The standard approach that sets a threshold equal for all types of households is the one which at least apparently yields more interpretable results. Much of the literature sets the threshold at 10 % for gas (including heating) and 5% for electricity (e.g. Fankhauser and Tepic, 2007) . showing for the year 2011 the thresholds computed according to the criteria (i) and (ii) described above. For electricity, the thresholds set by criterion (i) are about half of those set according to the second approach, while the differences are narrower in the case of gas. Note that the standard thresholds of 10% for gas and 5% for electricity are much higher than those identified by the criteria (i) and (ii), and therefore their use classifies fewer household as "fuel poor". Table 3 provides an initial insight into the relevance of electricity and gas affordability in Italy, based on the incidence of energy spending on household budgets. 
Affordability indices based on energy spending as a budget share: different pictures but same dynamics since the 2007 recession

Affordability indices based on residual income: residual income poverty increases during the recession, under-spending is price sensitive
Let us now consider the measures related to the residual income approach shown in Table 4 .
TABLE 4 -about here
In this case we account for the sum of the costs of electricity and gas accurately, taking into consideration whether or not the household uses natural gas. The first column shows the fraction of households classified as being in absolute poverty, that is, The high percentage of under-users is a consequence of the relative "generosity" of the minimum reference expenditure for gas, which is almost equal to the observed median expenditure for heating. The combination of residual income poor and underusers, column (C), estimates in about 30% the percentage of households with affordability problems. As expected, the majority of these households are not poor in the absolute sense. Table 4 presents also the percentage of residual income poor and under-users who are not absolutely poor. The first group of households varies between 0.5% and 0.7% until 2007, with a recent increase to more than 0.9%. Overall, at least 85% of the residual income poor households are actually absolutely poor, that is unable to afford the minimum standards of consumption either of energy or of other goods. On the other hand, less than 10% of the under-consumers are also poor in absolute terms.
The last two columns of Table 4 provide useful insight about the main forces driving the dynamics of affordability, that is, changes in relative prices and real income. They show the ratio of the energy products consumer price index (CPI) over the general CPI, and the ratio of the GDP at constant (2005) In order to assess to what extent energy under-utilization is actually a signal of affordability problems, we try to identify what induces households to consume less than the minimum standards. For expositional convenience we focus on the under-users who are not absolutely poor in 2011. We estimate them to be 22.26% of the households connected to the natural gas grid (see Table 4 ). Few of them, about 62,000 out of 5.4 million of under-user households (1.15%), do not have any heating system in their houses: for these households under-consumption is a signal of deprivation, because living in a heated accommodation is a necessary condition for a decent standard of living. About 12% of the under-users (around 648,000 households) heat their houses using heating oil, LPG or other forms of energy. The gas bill of these households does not include the expenditure for heating, and it is likely to be lower than the minimum standard expenditure (which instead includes heating). In this case under-consumption is not a concern, as it is caused by the use of an alternative form of energy.
For the vast majority of the under-users the causes of under-utilization are not so clear. We therefore resort to a multivariate regression analysis to show that, ceteris paribus, richer, larger and older families are significantly less likely to spend less than the minimum standard for energy, that living in a small house and/or in a multi-unit building rather than in a single unit / detached house increases the probability of underconsumption by about 10 percentage points, and that the incidence of underconsumption in the coldest area is 28 percentage points higher than in the warmest area.
Moreover, additional evidence from the EU-SILC shows that the fractions of households reporting arrears on utility bills or claiming difficulties to keep their home warm are the same among the under -users and all the other households. All together, these results suggest that in many cases under-utilization may not be considered a major indicator of affordability problems. Unfortunately, we are not able to disentangle between two alternative explanations, that is, that under-utilization is due to the fact that the household's actual accommodation is smaller and/or more insulated than the one considered to set the minimum reference expenditure, or that the standard dwelling is adequate but the associate reference expenditure is badly overestimated for the coldest areas of the country.
So far, we have only looked at headcount indices, which simply count the number of households "with affordability problems". In the case of the residual income approach, it is particularly informative to study the depth of the phenomenon among these households. Indeed, in this framework the average deviation from minimum standard expenditure is an exact measure of the average money transfer required to ensure that residual income poor households can consume the current amounts of electricity and gas and -at the same time -be able to afford the subsistence basket of other goods; for the under-consumers, it is the index that identifies the transfer that would allow them to consume the minimum amount of electricity and gas, leaving their current spending on other goods unchanged. GI respectively) are reported in Table 5 . Our estimates show that not only energy is less affordable for more Italian households today than in the past (see Table 4 ), but also that households are affected by this issue in an increasingly serious way. In fact, for the residual income poor households, the amount which they would need to finance the sufficient consumption of other items has increased from €128 per month in 1998 to €200 per month in 2011 (+56%) -compared to an inflation of 36.6% in the same period.
For the under-users, however, the distance from the threshold has remained unchanged in real terms.
Discussion
The Italian policy regarding benefits payable for electricity and gas consumption was ii) large households;
iii) in case of electricity, households which include a disabled, or a critically ill person.
The program is funded through specific components in transmission or distribution prices, paid by all consumers.
The income eligibility criteria for electricity and gas benefits are the same; 5 and the spending ability of the family is tested by using a synthetic indicator called ISEE (the acronym for "Indicatore di Situazione Economica Equivalente", that is, the Equivalent Economic Conditions Indicator). The indicator combines information about income, real and financial assets, and the composition of the household. To be eligible, the household's equivalent income indicator must not exceed €7,500 unless the family includes more than three dependents, in which case the threshold is increased to €20,000.
Given that the benefits are paid in the form of lump sum discounts on electricity and gas bills, a necessary eligibility condition is that the household is a domestic customer in its primary residence. In the case of electricity, some limits to the installed power must be met (3 kW for up to four household members, 4.5 kW if more), unless the 5 For detailed information about the benefit design, see http://www.autorita.energia.it/it/bonus_sociale.htm household includes a person who needs essential electro-medical appliances. In the case of gas, customers having a condominium contract (usually due to the presence of centralised heating) receive their benefit with a bank transfer.
All domestic customers meeting the above criteria can apply for the benefits by filing a form with the municipality where they reside. As the eligibility criteria are independent of actual consumption levels, the ubiquity of the power grid guarantees that all Italian households meeting the above requisites are potential beneficiaries of the electricity bonus. The availability of the gas benefit instead is affected by the limited penetration of the gas distribution grid which does not serve many mountainous areas and the entire Sardinia region.
The electricity bonus depends on the number of components and it is independent of actual consumption, with the exception of the presence of electro-medical appliances, where it is calculated on the ground of the electricity usage intensity. For gas, the discount is proportional to the family size and depends on the classification of the municipality according to its typical winter temperature and the declared use (hot water and cooking and/or heating, see Appendix B).
Assessing the appropriateness of the eligibility criteria
All the affordability indicators discussed in previous sections refer to actual and/or standard expenditure in order to identify households in need. The eligibility criteria used to determine electricity and gas benefits in Italy are instead independent of actual household consumption. In order to assess to what extent the eligibility criteria are able to identify those households facing affordability problems, we have made use of the 2011 EU-SILC data to classify the households according to different energy poverty criteria which we then compare with their eligibility status.
The 2011 EU-SILC survey allows us to compute the equivalent income indicator (ISEE) for every family participating in the survey, but the data do not reliably identify the households which might be beneficiaries of the electricity benefits for health reasons; therefore, we have focused exclusively on the households eligible for electricity benefits for economic hardship, which are the vast majority of recipients (see online supplementary documentation for details). Some approximation is necessary for gas as well. In fact, with the EU-SILC data we can determine whether the household uses gas for cooking and/or heating, but the EU-SILC questionnaire does not distinguish between natural gas and other kinds of gas, thereby leading to an overestimate of the pool of eligible customers. Moreover, we cannot observe the cost of gas included in general condominium expenses (see online supplementary documentation for details).
We first provide a new description of the affordability of gas and electricity, the incidence of poverty, and the eligibility status for the energy benefits. Although we maintain the definitions of affordability illustrated in the previous sections, their implementation is slightly different, mainly because we now refer to disposable income rather than to total expenditure. The adult equivalent income is estimated at an average of €33,567 in 2011, its distribution is such that 5.3% of the households are in the state of absolute income poverty and 19.5% are at risk of poverty 6 (see Table 6 ). In this scenario, the electricity 6 The adult equivalent income is defined as household income net of taxes and contribution to the social security system, including imputed rents and social transfers, divided by the Carbonaro's equivalence benefits provide support to potentially 11.5% of households (about 2.9 million families), while 9.2% of the households (2.3 million) qualify for the gas benefit.
Depending on which strategy is adopted to set the critical threshold for the budget shares, the percentage of households in difficulty ranges from between 6.1% to 38.3%
for electricity and from between 2.6% to 17.6% for gas. Resorting to the residual income approach, 5.6% of households do not have sufficient resources left after having paid electricity and gas bills, while 26.73% families have energy expenditure below the minimum standards. The statistics vary considerably between different types of families. The incidence of income and fuel poverty is higher among households with children, dramatically higher in the case of single parents.
Tenants and Southern households are more likely be eligible for the benefits
The percentage of households covered by the means-tested benefits tends to be higher among households with higher poverty rates. It is not therefore surprising that the coverage rate for the Southern regions is more than three times the coverage rate for the richer Northern regions, and that the percentage of eligible families in rural regions is higher than the corresponding percentage in more densely populated areas.
The quality of accommodation may play a crucial role in determining energy consumption, and therefore its affordability. Table 6 shows that households who own their homes are less likely to face an affordability problem, to be income poor or to be eligible for the benefits. This is partly due to the fact that home-owners are richer than tenants, but it is also the case that rented houses are typically of lower quality in scale that is used for the definition of the absolute poverty line. The households at risk of poverty are defined by Eurostat as those households whose adult equivalent income is less than 60% of median adult equivalent income.
comparison with owner-occupied houses. In fact, Table 6 highlights that where accommodation is poorly maintained (e.g. leaking roofs, broken windows, dampness or poor insulation), the likelihood of falling into fuel poverty is higher.
Many households with energy bills arrears are not eligible for the benefits
Finally, we investigate whether households that declare difficulties in coping with regular mortgage payments, rent and utility bills are classified as poor and are supported by the electricity and gas benefits. Among the households with arrears (for economic reasons) on mortgage or rent payments the percentage of the absolutely poor is above 25% and affordability problems are widespread. To a lesser extent, the incidence of income and fuel poverty is also higher among households with arrears (for economic reasons) on utility bills.
We might expect that households with arrears would be covered by the benefits system, but this is not so. Within this group, the percentage of eligible households is three times the average, but nevertheless more than 70% of families declaring difficulties in paying bills are not eligible for the system. Even taking into account the households who see themselves in financial difficulty, either because they consider their housing costs to be almost unbearable, or because their savings are insufficient to face unexpected expenses of about €800 or because they struggle to make ends meet, there is a wide gap between the number of households who see themselves in need and the number of households potentially eligible for support.
Many households with energy affordability problems are not eligible for the benefits
Although perceived financial difficulties may be relevant per se, we prefer to rely on objective indicators. We therefore studied the percentage of eligible households among the income poor families, and also among the families facing energy affordability problems according to the alternative approaches.
TABLE 7 -about here
The stated aim of the electricity and gas benefits scheme is to support low income households, but the eligibility criteria do not ensure that all the targeted families qualify for the benefits. In particular, Table 7 shows that:
-about 12.5% of the households absolutely poor do not qualify for the benefits, i.e.
170,000 poor families are not eligible for these benefits;
-only 43% of the households at risk of poverty qualify for the benefits, that is, 2.8 million households at risk of poverty are not supported by the policy.
Our estimates also reveal that the eligibility criteria are particularly inadequate in addressing poor households without children and/or not living in the Southern regions.
More than 40% of the households, whose electricity and/or gas bills amount to more than 5% (10%) of their net income, are not entitled to the benefits; the coverage rate is higher (75%) if we refer to households with gas affordability problems according to the positive budget share approach. The percentage of potential beneficiaries of the scheme among residual income poor households is about 87%, while on average only about 10% of under-users are eligible. The fact that the eligibility criteria exclude a significant portion of households in need is due to a combination of factors:
(i) the Equivalent Economic Conditions Indicator (ISEE) used to assess the financial resources of the households refers to a definition of income that differs from that considered by the standard poverty indicators. In fact, the ISEE considers gross household income together with an estimate of the income produced by real estate properties and financial wealth, while the poverty statistics refer to net household income including imputed rents due to primary residence ownership and social transfers;
(ii) the ISEE indicator is based on an equivalence scale that is slightly different from that used for poverty definition. In particular, the equivalence scale used in the ISEE indicator considers the presence of disabled individuals, single parents and couples with children where both partners are employed (see online supplementary documentation), while the equivalence scale used for the poverty indicators considers only the size of the household and the age of its members;
(iii) the threshold value of the ISEE indicator is independent of the region of residence; the components of the absolute poverty line are instead region-specific, which allows it to consider regional variations in prices, housing markets and heating needs.
(iv) the eligibility criteria do not depend on the household's actual energy consumption; the scheme, by its design, is not well suited to deliver benefits to consumers who face difficulties despite an income above the subsistence level.
Assessing the potential effectiveness of the electricity and gas benefits scheme in fighting fuel poverty
Let us now investigate to what extent the electricity and gas benefits schemes actually alleviate the energy affordability problems of low income households. We circumvented the lack of publicly available data on the recipients of the benefits by assuming that all eligible households actually receive the benefits and comparing this outcome with a situation in which no such scheme existed. More specifically, we first make use of the EU-SILC 2011 data to identify eligible households (as in subsection 4.1). We then use the eligibility rules to determine the appropriate level of benefits for each family. Finally, we compare the poverty and affordability indicators with and without the benefits. By doing so we are able to estimate the maximum potential effect that the policy has in terms of fighting fuel poverty, given the actual features of the households, the distribution of income and energy expenditure.
The energy benefits are too small with respect to households needs
The value of the benefits depends on household size and, in the case of gas, on the climatic conditions of the area of residence. In 2011, the benefits for electricity ranged from €56 for a single or two-person household to €124 per year for a family with at least five members (see Appendix B). The gas benefit varied between €70 for a household in the warmest areas of the country with at most four members to €264 for larger households in the coldest regions. According to our estimates, the average amount of the discount, included the related tax advantage, was €75.4 for electricity and €135.2 for gas. Their impact on household budgets is very limited: for the low income households, who are the potential beneficiaries of the policy, the electricity and gas benefits are on average respectively equivalent to 0.9% and to 1.6% of their net income. The resources required to combat residual income poverty, for example, are much larger: in Table 5 we estimate the average deviation from the minimum standard for the residual income poor to be about €2,400 in 2011. To include cross-national comparisons, we note that the Winter Fuel Payment scheme in the UK paid £400 to pensioners over 80 in 2011 and that this subsidy could be added to advantages coming from the Warm Home discount scheme and from other measures used in UK fuel poverty policy (Hills, 2012) . Table 8 summarises what would happen if all entitled households took advantage of the scheme. In the first column we present the fraction of households not eligible for the benefits who are in income or fuel poverty according to the different criteria adopted. In this exercise we take advantage of the fact that the eligibility rules are constant across sectors. Therefore, if gas users qualify for the gas bonus, we consider the sum of the two benefits, and we report a unique set of affordability indicators for gas and electricity.
The benefits system does not significantly impact on energy affordability
The second column similarly shows the same values for the eligible households where they did not take up the benefits.
All our statistics confirm that these families are more vulnerable than households that are not eligible. After the payment of benefits, the situation improves only marginally with respect to income poverty (the third and fourth columns). Among the recipients, absolute poverty decreases by 0.9 percentage points, from 40.7% to 39.8%; this means that only 2.2% (= 0.9/40.7 %) of the recipients who are absolutely poor would exit from poverty status thanks to the electricity and gas benefits scheme. A similar value for the exit rate is estimated from the "at risk of poverty" status, and the same rate is even lower if we focus on the residual income poor. The small effect that benefits have on recipient welfare together with the fact that the eligibility criteria leave many poor households without support (see Table 7 ), implies that the overall potential effect of the policy on the poverty indicators is negligible (see last column of Table 8 ).
Even though the targeting of the scheme does not take into account actual expenditure for electricity and gas, the counterintuitive result is that the main effect of the benefits scheme is to improve the affordability indicators based on the budget share approach; the bonus works "as if" it were targeting actual high energy expenditures. In fact, comparing the affordability indices for the eligible households before the payment of the bonuses (column 2 of Table 8 ) with the differences in the headcount ratios (column 4) we see that the percentage of the recipients that may solve their difficulties by taking advantage of the fuel discounts ranges between 16.6% (=0.0366/0.2204%) if
we consider the combined threshold of 5% for electricity and 10% for gas, and 18.3% (=0.1186/0.6449%) for the normative approach. The reduction of the headcount indices for the entire population is much smaller due to the limited coverage provided by the eligibility criteria: considering the combined threshold of 5% for electricity and 10% for gas, the payment of the benefits reduces the headcount index to 3.7% (column 4) from 4.2% (not reported in the table).
Conclusions and Policy Implications
Alternative The policy provides a limited benefit to a potentially large number of beneficiaries:
in 2011 we estimate that about 11.5% of the Italian households were eligible for the electricity benefits and 9.2% for the gas benefit. The coverage of the benefits varied significantly across types of households and regions. In 2011 the average benefits received were €68 for electricity and €92 for gas, which -unfortunately -represent too small an amount to consistently fight the issue.
The eligibility of a household is determined by a combination of income, wealth, labour force participation and demographic composition, while it is independent of the actual spending on energy, housing conditions and the cost of living experienced by the family. This undermines the ability of the benefits scheme to effectively target households in need. At the same time, some of the funds are paid to families that can hardly be considered vulnerable. Our simulation shows that even in the most favourable scenario, the implementation of the policy leaves the poverty and affordability indices basically unaltered. The amount of information required to the applicants and the procedure to certificate the household taxable income may discourage many potential claimants and further reduce the effectiveness of the intervention.
Our analysis suggests that the effectiveness of the Italian energy benefits scheme could be improved by heavily revising the eligibility criteria. In particular, it is necessary to acknowledge that the cost of living differs widely across the country: the material conditions of households with similar income or wealth levels but living in different areas of the country can be remarkably different. Price heterogeneity is duly taken into account by the poverty and affordability indices, but not by the administrative rule applied to grant access to the benefits. In our opinion, household spending ability should instead be compared to area-specific thresholds whose level should depend on the local cost of living.
The discounts are enjoyed by all low income households who are electricity and/or natural gas consumers. The decision to use a discount instead of a cash transfer excludes from the pool of eligible households those families who have been disconnected because of arrears as well as vulnerable consumers who live in areas with no access to the natural gas grid. This result is somewhat paradoxical if the goal of the scheme is to finance the consumption of energy as a "merit good". In this respect, means-tested cash transfers can be a more effective way to support households in need, ensuring a wider coverage rate of the target population, without necessarily increasing current (substantial) administrative costs.
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Appendix A:
Setting the minimum standard for energy and other goods/services
In order to implement the residual income approach to affordability measurement, it is necessary to set the minimum reference quantities ( up q ) for gas and electricity and ( cp q ) for the other goods and services consumed. To maintain consistency with the definition of absolute income poverty, these quantities should coincide with those determining the absolute poverty line. We thus refer to the components of the Italian absolute poverty line as documented by the ISTAT (2009). The procedure allows us to identify the minimum spending level for electricity, heating and cooking necessary to achieve an acceptable standard of living. The definition of the official poverty line does not make any distinction between households using different fuels for heating and cooking. For the purposes of this paper, we consider the minimum expenditure for gas to coincide with the heating and cooking component of the poverty line, which can be seen as an average of the minimum of such costs regardless of the form of energy. For electricity, ISTAT considers basic needs to include spending on lighting, a television, a washing machine and a fridge; the basic heating costs also include spending for the use of gas for cooking and hot water. Having determined the set of electric appliances, electricity consumption has been estimated by the Authority for Electricity and Gas for different household sizes and priced at the rates in effect in January and October 2005.
As for heating expenditure, its value has been inferred using a linear regression model estimated on households living in houses with an independent heating system (therefore excluding households with central heating systems), accounting for the size of the (standard) dwelling, the region of residence and the age of the household members. We use the parameters published by ISTAT in the Survey on Family Budgets (SFB) to compute the minimum household expenditure for electricity and heating at 2005 prices.
The current price values are obtained for electricity expenditure using the national price index; for heating we refer to the national aggregate price index which includes electricity, gas and other fuels because ISTAT's regression model does not distinguish between different forms of energy.
In a similar way, we reconstruct the minimum expenditure for the other consumption items (goods and services) that make up the total bundle of the absolute poverty line.
Wherever possible we use regional price indices to update 2005 values to current prices.
Unfortunately, the SFB public use data file does not contain detailed information on the date of birth of the household members, nor the size of the urban area of residence. 
Appendix B:
Electricity and gas benefits amounts Table 3 : Affordability measures based on the budget share approach.
Average threshold ratios for normative and positive approaches and headcount indices (HI) for electricity and gas. Threshold and HI for gas refer to gas users only. Statistics for gas affordability with the budget share approach refer to gas users only. Adult equivalent income (euro per year): household income net of taxes and contribution to the social security system, including imputed rents, divided by the equivalence scale used for the definition of the absolute poverty line. Poor: households whose adult equivalent income is below the absolute poverty line. At risk of poverty: households whose adult equivalent income is lower than 60% of median adult equivalent income Poor: households whose adult equivalent income is below the absolute poverty line. At risk of poverty: households whose adult equivalent income is lower than 60% of median adult equivalent income. Statistics for gas affordability and eligibility of gas benefits refer to gas users only. Gas and electricity bonuses have the same eligibility criteria, thus the fraction of gas users eligible for the electricity discount coincides with the fraction of gas users eligible for the gas discount. Poor: households whose adult equivalent income is below the absolute poverty line. At risk of poverty: households whose adult equivalent income is lower than 60% of median adult equivalent income. Statistics for gas affordability and eligibility of gas benefits refer to gas users only. Gas and electricity bonuses have the same eligibility criteria, thus the fraction of gas users eligible for the electricity discount coincides with the fraction of gas users eligible for the gas discount. Poor: households whose adult equivalent income is below the absolute poverty line. At risk of poverty: households whose adult equivalent income is lower than 60% of median adult equivalent income. Statistics for gas affordability and eligibility of gas benefits refer to gas users only. Gas and electricity bonuses shares the same eligibility criteria, thus the fraction of gas users eligible for the electricity discount coincides with the fraction of gas users eligible for the gas discount. 
Fraction of eligible households for electricity benefits
Fraction of eligible households for gas benefits
